Abstract: During autopsy, the evaluation of the permeability of middle cerebral artery and its branches is possible after layer by layer and sculptural dissection of the encephalon. The knowledge of "trans-sylvian tunnel" sectors allows the visualization of the M1 and M2 segments of middle cerebral artery. The authors present that tunnel as a new concept of structural anatomy for the placement of middle cerebral artery segments. It is achieved during ontogenesis dynamics by phenotype changes involving the telencephalon vesicles and by topographic evolution of the relations between arterial wall and leptomeninges.
T he knowledge of the relations of middle cerebral artery segments and the distribution territory of its central (sin: subcortical or deep) and cortical (sin: superficial) branches is really useful in anatomic and clinical evaluation of psychiatric and neurologic cases with or without forensic implications.
The diversity of paraclinical methods of investigation for the anatomic exploration of cerebral vascular structures -CT scan MRI angiography -ensures a rigorous identification of the 3D distribution of cerebral vessels and the location of an obstacle in case of cerebral stroke.
The purpose of this paper is the evaluation during ontogenesis dynamics of the relations between the telencephalon vesicles and arachnoid that leads to the formation of the "trans-sylvian tunnel" crossed by sylvian artery (Arteria cerebri media). We proposed ourselves as objectives: to analyze the consequences of the phenotype changes undergone by telencephalon vesicles during the formation of the trans-sylvian tunnel, to vizualise the tunnel's walls after dissection and to study the sector relations of the artery's different segments inside this tunnel.
Materials and methods
The study was achieved on 34 human brains respecting all the deontology principles of the Medical College in Romania. 24 pieces were harvested from fetuses deceased post partum or post abortion aged between 8 weeks (4 cases), 6-7 months (11 cases) and 8-9 months (9 cases) antepartum. Ten organs were obtained from adult individuals aged 40 (4 cases) and 62-74 (6 cases) years old. Fixation was achieved immediately after harvesting and after a continuous water jet washing.
We used "saline fixation" 10% in the first stage of fixation and "Baker fixation" with calcium and formaldehyde 10% in the stage after fixation. The fixation time was maximum 30 days. The long term preservation was in 5% formaldehyde solution at a 7.5 Ph. The macroscopic imagery was performed with a digital camera -Canon 1ds Mark II DSLR System with Macro Lens EF 100 mm, f: 2,8 USM.
Results
The location, stereo distribution and relations of middle cerebral artery and its branches are closely related to the genesis and differentiation in time and space of the "trans-sylvian tunnel". Dragoi 
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The evaluation of these parameters imposes the knowledge of the "trans-sylvian tunnel" formation and of its sectors, and the rigorous analysis of the middle cerebral artery relations in its previously stated sectors.
A. Macroscopic anatomic analysis of the consequences of phenotype changes undergone by telencephalon vesicles for the formation of the "transsylvian tunnel"
We evaluated the formation of the "trans-sylvian tunnel" as the location for the middle cerebrum artery, on human fetuses aged 8 weeks, 7, 8 and 9 months old. The fist step in the formation of the "trans-sylvian tunnel" is marked by the phenotype changes undergone by telencephalon vesicles that contribute to the bordering of the "sylvian defile" as a visible landmark on the lateral and basal faces of encephalon ( Figure 1) .
The examination of the lateral face of cerebrum hemisphere at 6 months ante partum allows for the identification of an oval depression (Fossa Sylvius) delimited by three partially differentiated lobes: frontal, parietal and occipital. The "Reil island" is visible in the deep area of this depression (Figure 1 B) . When examining the encephalon from 8 months old fetuses we noted a partial narrowing of sylvian fossa and its tendency to become oblique due to the cerebrum hemisphere growing towards posterior (Figure 1 E) . At 9 months old fetuses we identified that the sylvian fossa is covered anterior by the frontal lobe and posterior by the temporal lobe so that the island lobe becomes less visible from the outside (Figure 1 F) .
Equally, we evaluated the formation of "grooves" or "fissures". At 6 months old fetuses we saw the central groove and a tendency to change Sylvius fossa into Sylvius fissure towards 8 and 9 months.
By dissecting these fissures, we visualized a connective and vascular tissue easily detachable from the surface of cerebrum hemispheres. At 8 months old, there is a multiplication of the number of grooves delimiting cerebrum circumvolutions (Figure 1 E) .
The macroscopic analysis of cerebrum basal face offers additional information on the primordial "trans-sylvian tunnel" anatomy. At the encephalon of 6 months old fetuses there is a large depression crossed by the middle cerebral artery and delimited by the frontal and temporal lobe (Figure 1 C) . At 8 months old, the depression deepens and becomes a true defile between the frontal and temporal lobes (Figure 1 D) . The arachnoid goes deep inside this defile in close contact with the middle cerebral artery and forms an "arachnoid tunnel".
B. Macroanatomic analysis of the sector relations of middle cerebral artery
The segmental statement of middle cerebral artery was imposed by the existence of anatomic and topographic sectors of "trans-sylvian tunnel" starting from its origin from internal carotid artery to its distribution territory (central and cortical). The location o medium cerebral artery is ensured by an uneven and heterogeneous cerebrum territory.
The first sector of this territory is situated at the posterior border of sphenoid's lesser wing and it was named the "sylvian valley". The second sector is fossa lateralis cerebri (sin. Sylvius excavation) delimited by the prominent neighboring lobes and having the island lobe deeply medial.
There are already two segments of middle cerebral artery that are homologated: Segment M1 (sin. Pars sphenoidalis, Pars horizontalis) located in the sylvian valley and segment M2 (sin. Pars insularis) that crosses cerebrum lateral fossa where superior and inferior cortical branches emerge.
The analysis of segment M1 of middle cerebral artery
The examination of the basal face of telencephalon (Pars basalis telencephali) allows the visualization of medium cerebral artery origin from the internal carotid artery and its sphenoid sector in the first part of the "trans-sylvian tunnel". The presence of chiasm and interpeduncular subarachnoid cisterns obliges to the dissection of the areas in front and behind optic chiasm. Thus, medium cerebral artery becomes visible at its origin from internal carotid artery (Figure 2 A) . After lifting the anterior part of the temporal lobe, one can easily observe the sphenoid part of the artery inside the "sylvian valley" (Figure 2 B) . In order to get into fossa lateralis cerebri, we isolated the arachnoid membrane that connects to the adventitial layer of the cortical branches emerging from pars sphenoidalis (Figure 2 C) .
The analysis of segment M2 of middle cerebral artery
The terminal cortical branches of middle cerebral artery were identified inside fossa lateralis cerebri that represents the last sector of the "trans-sylvian tunnel" (Figure 3 ). The trajectory of these branches is sinusoidal. We easily saw that at the base of the island, the middle cerebral artery has its first bifurcation and consequently we identified the formation of two arterial groups: one anterior and one posterior. From the anterior group we spotted the following arteries: orbitofrontal, precentral, central and parietal anterior. From the posterior group we visualize the posterior parietal, parietooccipital and posterior temporal arteries (Figure 4 A).
Discussions
Middle cerebral artery is a large branch of internal carotid and is a frequent location for thrombosis. It is intensely studied for the knowledge of its trajectory, segments and vascular lesions. The heterogeneity of terminology and information regarding its descriptive and topographic anatomy presenting its branches and segments incites towards many discussions for achieving a common concept. The terminology used is variable.
The sectors crossed by middle cerebral artery were named either after a global terminology (ex. Sylvius fissure) or after a personalized one (ex. Sylvian valley for the initial part of sylvian fissure and sylvian fossa for the excavation of the terminal part sylvian fissure) (Poirier, Charpy, 1899; Testu-Latarjet, 1929 ). The trajectory of middle cerebral artery segments is named in anatomic literature as depressions -valley or fossawithout taking into consideration the fact that these are closed spaces due to the contribution of the surrounding structures (cerebral lobes and meninges).
We consider that the artery crosses a closed space that we named "trans-sylvian tunnel" where there are contiguity relations between the arterial vessel and the subarachnoid space. The heterogeneous nominalization of the segments generated many terminology trends. Krayenbuhl et al (1982) describes and names four segments of the medium cerebral artery: sphenoid (or horizontal), island segment (or sylvian), opercular and terminal (or cortical).
The international anatomic terminology (1998) describes only two segments: segmentum M1 (sin. Pars sphenoidalis; pars horizontalis) and segmentum M2 that includes pars insularis, rr. Terminales inferiors (sin. Corticales inferiores) and rr. Terminales superiors (sin. Rr. Corticales superiores). Many authors accepted for the nominalization of branches the criteria of distribution territory. The branches that irrigate the subcortical structures (basal ganglia, caudat nucleus, and internal capsule) are named as proximal and distal central branches. Branches that irrigate cerebrum cortex are considered as such and named inferior and superior terminal branches (sin. Corticale).
Location variability, origin and distribution territory were the subject for many papers in neuroanatomy literature.
Choroid artery that normally is considered a branch from internal carotid artery was identified as emerging from middle cerebral artery (Carpenter et al, 1954) . The artery for the temporal pole (A. Polaris temporalis) was seen as originating from pars sphenoidalis only in half of the studied cases (Vander Eecken, 1959).
The anterior temporal artery irrigates the pole of the temporal lobe when temporal pole artery is absent. It was also observed that in 3% of the brains studied at autopsy there is a duplicate for middle cerebral artery named as "accessory middle cerebral artery" (Jain, 1964) . Its origin was from internal carotid artery or anterior cerebral artery and it does not give any perforated branches. It irrigates the lateral part of the orbital surface of frontal lobe by cortical branches.
There is some confusion in the literature regarding the irrigation area of lateral striate arteries. Duret (1874) considered that the territory of these arteries is putamen, claustrum and external capsule. Beever (1907) confirmed this territory and Kaplan (1965) and Crompon (1962) reconfirmed the stringency of Duret's description. Branches of middle cerebral arteries have a constant distribution that makes them a landmark for identifying the grooves and fissures of cerebrum hemispheres by angiographic methods (Salamon, 1967) .
Conclusions
1.
Encephalon dissection during autopsy for the visualization of middle cerebral artery must become obligatory for the evaluation irrigation problems connected to its segments M1 and M2.
2. The location of the segments of middle cerebral artery is ensured by the sectors of "trans-sylvian tunnel": sylvian valley (not approved) and sylvian fossa (fossa lateralis cerebri).
3. The "trans-sylvian tunnel" is a new concept of structural anatomy that we elaborated as a functional and morphologic necessity. The tunnel is achieved by the phenotype changes undergone by telencephalon vesicles and by the relations established between the cerebrum hemispheres lobes (frontal, temporal, parietal, island), meninges and arterial vessel.
4. The opening of the arachnoid wall of the "transsylvian tunnel" by sectioning the chiasm cistern and the opening of the lateral fossa allow the identification of the central branches (subcortical or deep) of segment M1 and of the cortical (superficial) branches of segement M2.
5. The central branches access their territory through the anterior perforate substance and the cortical branches go through sulcus lateralis after crossing fossa lateralis cerebri.
6. We consider that the sylvian valley, anterior perforated substance, fossa lateralis cerebri and sulcus lateralis are personalized structures and they must be integrated in the global concept of "trans-sylvian tunnel".
